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FOREWORD 

INTRODUCTION 

This Foreword presents a background discussion that places the St. 

Louis Park "problem" in perspective. It explains how the problem came 

to exist and seeks to explain clearly what the problem is -- and what 

it is not. Explanation of the technical conclusions discussed in this 

Foreword 1s provided in the report and its technical appendices. This 

Foreword also is designed as an overview for lay audiences, since the 

Technical Summary which follows and the report itself are written by, 

and principally for, technical experts. 

The Report was written by Environmental Research & Technology, 

Inc. (ERT). It was commissioned by Reilly Tar & Chemical Corporation 

(Reilly) 1n response to an invitation by the United States, Minnesota, 

and St. Louis Park governments to prepare a comprehensive solution 

report for the St. Louis Park problem. The comprehensive nature of 

the report is significant itself; no other study to date has viewed 

the situation in such a fully integrated manner. 

The prime objective of the comprehensive approach has been to 

define the nature and scope of both the problem and appropriate 

remedies. An important result of this approach for public 

policy-makers is that the need for further study largely has been 

eliminated. Efforts and funds can now be applied to remedies and 

solutions. 
' 

To understand fully the nature of and remedy for the St. Louis 

Park problem, it is as important to know what that problem is not as 

to know what it is. 

The situation in St. Louis Park has often been characterized as a 

hazardous waste dump site. However, it was an industrial plant site, 

not a dump. As this Foreword will indicate, the substances involved 

are the residue of a common industry that has been in existence for 

over a century. Indeed, portions of the site are now developed for a 

variety of residental and commercial uses. 
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The situation has been referred to as a water resource problem, 

but it does not involve threats to recreational uses of water such as 

swimming, fishing, or boating, since the only water involved is ground 

water (that is, subsurface water), not lakes or rivers. 

And, it has been perceived as a health problem, particularly, one 

of cancer. It is true that trace amounts of substances known as 

polynuclear aromatic hydrocarbons (PAH) have been found ~n some 

municipal drinking water supply wells. However, these amounts in 

finished drinking water do not exceed Environmental Protection Agency 

(EPA) criteria for carcinogenic (cancer-causing) PAH ~n ambient 

water. In fact, the only major issue related to health deals with 

establishing acceptable concentrations of noncarcinogenic PAH. 

Thus, the St. Louis Park problem is not a crisis for human health 

or the environment. What, then, is it? 

It is a result of our industrialized society, which has led to the 

need to manage resources carefully and prudently. That this can be 

done is an important finding of this r-eport. 

The St. Louis Park problem ~s one of water supply: how to obtain 

adequate supplies of water for residents in the community, given the 

fact that several municipal supply wells have been closed in recent 

years. It is also a problem of public health policy, in particular, 

agreeing to and adopting a criterion for the noncarcinogenic members 

of the class of compounds known as PAH. There is no dispute about the 

appropriate criterion for those PAH that are animal carcinogens and 

are treated as though they are human carcinogens. 

The primary recommendations of this report are as follows: 

(1) That St. Louis Park and the State of Minnesota promptly decide 

upon PAH criteria to be applied to finished drinking water, based upon 

available literature that demonstrates the safety of a criterion for 

carcinogenic PAH of 28 nanograms per liter (28 parts per trillion), 

and a criterion for noncarcinogenic PAH of from 4 to 400 micrograms 

per liter (4 to 400 parts per billion). 
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(2) That, depending upon the criteria adopted (a) the closed St. 

Louis Park wells be reopened, or (b) the deep Mt. Simon-Hinckley 

aquifer be used as an alternate water supply, or (c) existing water 

treatment be improved to remove PAH to acceptable concentrations. 

( 3) That wells in the St. Louis Park area be monitored to ensure 

that finished water exceeding the PAH criteria is not used for 

drinking water. 

(4) That the City of St. Louis Park and the Minnesota Department 

of Health prohibit any use of contaminated areas of shallow aquifers 

for drinking water or related uses. The affected areas of these 

aquifers are not presently used as a source of public water supply. 

(5) That work which is already underway to explore and ultimately 

seal certain multi-aquifer wells be completed, and in some respects 

expanded. 

These five major recommendations appear as eleven specific 

recommendations in the technical summary, the main report, and 

technical appendices. The detailed studies that provide the basis for 

these recommendations are also found in that summary, the report, and 

its appendices. 

BACKGROUND 

Site History 

Reilly Tar & Chemical Corporation (Reilly) is a family-owned 

business, founded in 1896, with its general offices in Indianapolis, 

Indiana. While a major part of its business activities today consist 

of the development, manufacture, and sale of synthetic chemical 

products for a variety of uses, it also operates four coal tar 

refineries. From 1917 to 1972 it operated such a refinery and a wood 

treating plant in St. Louis Park, Minnesota in an industrial zone near 

the intersection of Highway 7 and Lake Street. 
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A coal tar refinery uses coal tar as a raw material to make 

several useful products. Most coal tar comes from coking operations 

conducted by steel mills. The Reilly plant at St. Louis Park 

purchased most of its requirements from the United States Steel plant 

in Duluth, Minnesota, which, like Reilly's St. Louis Park plant, 

closed in the early 1970's. 

Coal tar is refined by heating it ~n a still. As it is heated, 

various grades of oils are boiled off, then cooled and condensed back 

to liquid products. Some of these liquids are blended and made into 

various grades of creosote oil. Depending upon how much oil is 

removed, the residue left in the still is used as road tar, or as coal 

tar pitch, or coke. Eventually all of the raw material used in a coal 

tar refinery is converted into useful products. 

waste materials produced. 

There are no major 

The raw materials used and products made at the Reilly plant are 

all derived from natural materials. No synthetic chemicals were 

produced at the plant. 

Road tar was used extensively in St. Louis Park and elsewhere in 

Minnesota for surfacing streets and highways prior to use of 

bituminous asphalt and concrete in recent decades. Coal tar is also 

used for the manufacture of coal tar enamel, which is widely used for 

external and internal protection in pipes and tanks for a variety of 

uses, including drinking water distribution systems. Coal tar is also 

used in certain medicinal applications. 

Creosote oil is used for preserving wood against decay. It is 

applied to railroad ties, utility poles and pilings. Thus, it serves 

to conserve the country's forests, which would otherwise be more 

quickly depleted in an attempt to supply the demand for timber. These 

uses of creosote oil have involved the widespread placement of treated 

lumber on or into the ground, apparently without adverse environmental 

or public health consequences. 

4a 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Over the fifty-five years during which Reilly's St. Louis Park 

plant operated, residues of coal tar and creosote oil were deposited 

on the ground because of leaks from pipes, pumps, and other mechanical 

devices necessary to the plant 1 s operation and probably from other 

spills. In addition, since the City of St. Louis Park did not have a 

public sewer system in 1917, a swamp, or bog, immediately south of the 

plant became the ultimate resting place for the plant's wastewater, 

which contained small quantities of coal tar, creosote oil, and 

related chemicals. This waste was generated from several plant 

sources, including water present in the coal tar, which was distilled 

in the coal-tar refining process, and then cooled by passing it around 

cooling coils, allowed to settle in a tank in order to recover most of 

the light oil still in this water, and then discharged. In 1940, the 

plant's wastewater treatment was improved by the addition of an 

oil/water separator downstream from the settling tank. The separator, 

like the settling tank, operated on the principle of gravity 

separation; that is, oils heavier than water settle to the bottom and 

oils lighter than water float to the top, where they are removed by 

wooden baffles. Wastewater also was treated ~n this separator from 

other plant operations, such as boiler b lowdown and wood treating 

cylinder waste. 

Further improvements were made in 1941, when a phenol extraction 

sys tern was ins tal led, and ~n 1951, when a straw filter was added 

downstream of the settling basin. In 1968, another straw filter was 

added in the plant's drainage ditch at the point where the wastewater 

left the property. These improvements were installed in order to 

improve the efficiency of the removal of oils and phenols. 

Plant records document the fact that Reilly negotiated with the 

City of St. Louis Park in the 1960's concerning possible discharge of 

its waste into the city sewer. However, such connections were never 

made. Plant records and photographs also document, although 

imperfectly, that waste releases from the plant property and into the 

bog may have been increased because runoff water from nearby city 

streets was apparently channeled through culverts and onto plant 

property. 
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The bog into which Reilly's wastewater was discharged was located 

1n the midst of St. Louis Park's heaviest industrial area. It is a 

low point in an area which has been occupied by other chemical plants, 

rubber companies, plywood companies, and other industries. Prior to 

1905, the Reilly plant site was occupied by the Minnesota Beet Sugar 

Manufacturing Company. The sugar beet refinery discharged wastewater 

into the bog. 

The Chemicals Involved 

Polynuclear aromatic hydrocarbons (PAR) are a class of substances 

which is widespread 1n the environment. They consist of carbon and 

hydrogen in the form of two or more fused aromatic molecular rings. A 

further definition may be found in the Definition of Terms section in 

the body of this report. 

combustion and pyrolysis. 

They are created by both slow and rapid 

They occur throughout the environment 

because of both natural and human activities. They are found in coal, 

coal tar, creosote oil, and petroleum, because coal and oil are formed 

over millions of years as decayed animal and vegetable matter 

undergoes compaction and thermal processes. Accordingly, PAR are 

found in peat and other organic soils, as 

vegetation. PAR are found in treated and 

well as in many types of 

untreated public drinking 

water supplies of many communities in the United States and throughout 

the world. 

PAR have been studied intensively by the scientific community 

because some of them were among the first compounds to be associated 

with the development of cancerous tumors in animals. Only a small 

percentage of the many hundreds of PAR compounds has been evaluated 

for carcinogenic activity. However, there are data concerning many of 

the PAR commonly found 1n drinking water. These data show that only 

certain specific PAR are considered carcinogenic.* PAR that are 

carcinogenic are high molecular weight compounds containing four or 

*It is important to note that in this report a carcinogenic PAR 1s 
considered to be one which results in a significant elevation in tumor 
incidence when administered by any route to any species of animal. 
Such compounds are thus treated, for regulatory or public policy 
purposes, as though they are human carcinogens, even though the only 
evidence may be from animal tests. 
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more molecular rings. Among those that are, the carcinogenic potency 

varies widely. Many other PAR have been demonstrated to be 

noncarcinogenic. These also exhibit low acute and chronic toxicity, 

which means that significant quantities must be consumed before 

illness will result. 

High molecular weight PAR containing many aromatic rings are less 

mobile in the environment than those of lower molecular weight. For 

example, high molecular weight PAR percolating into the ground would 

tend to cling strongly to organic soils. Low molecular weight PAR 

would be more likely to stay with the ground water. Available data 

indicate that all PAR, however, are retarded in their migration 

relative to the ground water. 

The words "phenol," "phenols" or "phenolics" are not considered as 

synonymous under modern scientific usage. However, in Reilly, City, 

and State documents reviewed for the purposes of this report it 

appears that these terms are often used interchangeably. This report 

uses the term "phenolics" to describe the set of phenols measured by 

specific types of tests. These terms, too, are defined in the body of 

the report. Phenols and phenolics are not carcinogenic; they can be 

toxic in sufficiently large doses. However, the principal drinking 

water concern 1s that phenolics can impart a: discernable taste to 

water at very low (part per billion) levels if the drinking water is 

chlorinated. Like PAR, they are found 1n coal, coal tar, peat, 

organic soils, and many types of vegetation. 

Over a large part of the plant's his tory (since 1932) a dispute 

existed between Reilly and the City (then Village) of St. Louis Park 

and the State of Minnesota concerning whether a phenolic or swampy 

taste attributed to an old city well south of the plant should be 

blamed on Reilly or on other sources, such as the peat which is common 

in the area. This dispute and other complaints resulted in a lawsuit 

begun in 1970 by the City and the Minnesota Pollution Control Agency. 

The lawsuit appears to have been settled, at least between Reilly and 

the City, in 1972 and 1973 by virtue of the sale of the property by 

Reilly to the City. However, the State of Minnesota declined to 

deliver a dismissal of the litigation when requested to do so by St. 

Louis Park in 1973. 
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Previous Technical Studies 

The dispute between Reilly, the City, and the State resulted ~n 

technical studies of Reilly's activities and of phenolic 

concentrations in nearby ground water through each decade since the 

1930's. In the late 1960's, ground-water quality and Reilly's 

operations were studied in detail by consultants to the City and by 

the Minnesota Pollution Control Agency (MPCA). In the early 1970's, 

the ground-water problem continued to be studied by the City and the 

MPCA and by other governmental bodies and private consultants. In 

all, over fifty different studys by many different agencies or 

consultants (in addition to ERT and its consultants) have reviewed the 

St. Louis Park ground-water problem and soil contamination at the 

Reilly plant site, as shown by the table attached to this Foreword. 

These studies have produced abundant data concerning the site and the 

surrounding area. The State of Minnesota indicates that it has spent 

$500,000 in studying this site to date, and the City indicates that it 

has spent $1 million. A grant of $400,000 in Federal "Superfund" 

money has also been spent. A grant of $2.0 million ~n Superfund 

mon~es was made recently, primarily for additional studies. However, 

few actions have been taken to date to remedy the problem, nor has 

there been any previous comprehensive or integrated approach to a 

solution. This situation recently led the City to describe these 

government-sponsored studies of the Reilly site as "an endless search." 

In 1978, the ongoing studies of the ground water in the vicinity 

of the site showed that the water contained PAH. Because of 

uncertainties at that time concerning acceptable concentrations of PAH 

~n drinking water, four wells in St. Louis Park were ordered closed. 

At the present time, six wells in St. Louis Park and one in Hopkins 

have been closed. 

Approach 

ERT' s study has made use of the large amount of data that have 

already been produced by the many consultants who have studied the St. 

Louis Park problem. ERT has evaluated this information and used that 
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which appears to make a valuable contribution to the overall 

solution. The independent contributions of this report, not found in 

previous reports, are chiefly as follows: 

( 1) it includes comprehensive ground-water modeling, which 

describes the movement of ground water and helps to explain PAR 

and phenolic contamination in the St. Louis Park area; 

( 2) it addresses the subject of the value of ground water as a 

natural resource; 

(3) it adds to the existing understanding of the effects of iron 

removal treatment (which is commonly applied at municipal supply 

wells in the St. Louis Park area), in removing PAH; 

(4) it provides a compilation of all available ground-water 

sampling and analysis data for PAH and related compounds in a 

computerized data base; 

(5) it offers techniques to determine the present value cost of 

remedial actions that may be undertaken in the future or last for 

many years; 

(6) it identifies and evaluates remedial action alternatives for 

contamination at the site, for multi-aquifer wells (both on-site 

and off-site), for managing the migration of ground-water 

contaminants, for drinking water treatment technologies, and for 

alternative drinking water supplies; and 

(7) it recommends the establishment of specific numerical criteria 

and monitoring protocols for PAH in finished drinking water that 

will protect the public health, based upon conservative health 

risk assessments. 

PRINCIPAL FINDINGS OF THIS REPORT 

The Ground Water 

There are five major aquifers underlying the St. Louis Park area: 

the Drift-Platteville (0 to 90 feet deep), the St. Peter (90 to 200 

feet deep), the Prairie du Chien-Jordan ( 260 to 500 feet deep), the 

Ironton-Galesville (700 to 750 feet deep), and the Mt. Simon-Hinckley 

(830 to 1100 feet deep). These aquifers and the intervening confining 

beds are shown in the figure attached to this Foreword. 
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Because the effective water level (piezometric head) in each 

aquifer decreases with increasing depth, any flow between the aquifers 

will be in a downward direction. However, the aquifers are separated 

by confining beds made up of rock types which are relatively 

impermeable to vertical ground-water flow. Although confining beds 

are not water-tight, water flows through them very slowly. For 

example, it requires many millions of years for water to travel 

through the Eau Clair confining bed that separates the 

Ironton-Galesville and Mt. Simon-Hinckley aquifers. An exception to 

this general impermeability is those local areas where the Glenwood 

Shale formation, the confining bed which separates the 

Drift-Platteville aquifer from the St. Peter aquifer, is absent. 

Within all of these aquifers water flows generally west to east, 

although the flow pattern is altered by the pumping of private and 

muncipal supply wells. The aggregate impact of pumping these wells 

and of the natural flow is to create a ground-water divide in the 

Prairie du Chien-Jordan aquifer to the south and east of St. Louis 

Park. The divide acts as a hydraulic barrier, effectively isolating 

the Prairie du Chien-Jordan aquifer beneath St. Louis Park from areas 

to the east (Minneapolis and the Mississsippi River) and south 

(southern parts of Edina and Hopkins, and Bloomington). The 

contaminated portions of the aquifer are well within this divide. 

Transport of PAH is much slower in some aquifers than ~n others. 

All of the bedrock aquifers listed above are sandstone formations 

except the Platteville and Prairie du Chien, which are limestone and 

dolomite formations, respectively. The Drift aquifer is composed of 

galcial sediment. PAH adsorb more readily to sediments in the glacial 

drift and to bedrock material in sandstone aquifers, such as the Mt • 

Simon-Hinckley, than in the Prairie du Chien-Jordan. Such adsorption 

significantly slows the movement of PAH relative to the movement of 

ground water. 

The aquifers of greatest concern are the Prairie du Chien-Jordan 

and Mt. Simon-Hinckley, s~nce other aquifers do not provide an 

adequate, high quality source of potable water, irrespective of 

contamination by PAH and related compounds. 
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The Contamination 

Portions of the plant site and adjacent bog contain soil that is 

contaminated to var~ous degrees and depths by coal-tar-related 

chemicals (primarily phenolics, PAH, and PAR-related compounds), based 

on comparison with estimated background concentrations of these 

materials in the site area. This contamination is attributable in 

part to former operations at the plant. Other natural and man-made 

sources in the site area were also likely contributors of these 

contaminants. 

The surficial ground water (in the Drift-Platteville aquifer) 

beneath and to at least 1400 feet to the east of and contiguous with 

the site is variably contaminated by PAH and related compounds that 

have in part emanated from the site. The surficial ground water has 

become contaminated by precipitation percolating down through 

contaminated soil, thus leaching PAH and related compounds. Also, 

ground water flowing under the site flows through zones of 

contaminated soil and ground fluid. In doing so, it picks up PAH and 

related compounds and transports them downgradient from the site. 

A local accumulation of organic fluid consisting of water and 

creosote-like oil exists in the ground water under the bog. There is 

insufficient information to define the precise size of this ground 

fluid body, but nearby wells and borings indicate that its maximum 

possible size ~s about 16,000 cubic feet. Its actual size may be very 

much smaller. There is no evidence of additional ground fluid bodies 

under the site and, based on the density of wells and borings at the 

site, it is unlikely that other such bodies exist. This ground fluid 

body appear to be largely immobile under present conditions. 

The deep well on the site used by Reilly (well W23) was explored 

by contractors to the State of Minnesota in the summer of 1982. 

Coal-tar-like solid materials, sand, gravel, and a brownish liquid 

were found in a portion of the well below a depth of about 600 feet, 

but stopping above the Mt. Simon-Hinckley aquifer. These materials 

were removed from the well at that time. It is unknown when or how 

the material entered the well. Coal-tar-like material also covered 
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much of the surface of the well bore and casing. Well W23 is now 

filled with bentonite up to the bottom of the Jordan aquifer and 

exploration work is still in progress. 

Criteria for PAH 

There are no legally 

water. The Environmental 

established 

Protection 

limits 

Agency 

for PAH in 

(EPA) has 

drinking 

published 

quality criteria for carcinogenic PAR in ambient water based upon a 

conservative health risk assessment. These criteria have no legal 

effect. The EPA assessment 1s based upon an assumed relationship 

between dose and effect sometimes referred to as the "no-threshold 

assumption." Health scientists who utilize this assumption do so 

because of the belief that it is prudent, for planning purposes, to 

assume that any exposure, however small, could produce some effect, if 

the size of the hypothetically exposed population is large enough. 

Other health scientists believe that the no-threshold assumption 

is not supported by human experience with exposure to carcinogens. 

Persons are exposed to a measurable burden of carcinogens in their 

daily diet and through other activities in normal everyday life. 

These scientists recognize that the human body has well-developed 

natural defense mechanisms that provide for effective detoxification 

of foreign chemicals, including carcinogens. 

The EPA criteria document, based upon the conservative 

no-threshold theory, postulates that drinking two liters of water per 

day containing 28 nanograms per liter (28 parts per trillion) of 

benzo(a)pyrene (a carcinogenic PAH) will create a risk no greater than 

one additional cancer in a population of 100,000 persons, all of whom 

have consumed this quality water daily, for their entire lifetime. 

While benzo(a)pyrene is one of the most potent carcinogenic PAR 

commonly found 1n drinking water, the EPA recommends a further 

conservative assumption that all carcinogenic PAR be treated as if 

they are as potent as benzo(a)pyrene. The only published health-based 

criterion for noncarcinogenic PAR is the EPA ambient water quality 

criterion for fluoranthene of 42 micrograms per liter (42,000 parts 

per trillion), which includes consumption of contaminated fish and 

shellfish. 
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PRINCIPAL RECOMMENDATIONS OF THIS REPORT 

Adoption of PAH Criteria 

This report recommends that the EPA criterion of 28 parts per 

trillion for carcinogenic PAH be utilized for finished water in St. 

Louis Park. This criterion is met by finished water from all of the 

municipal supply wells 1n St. Louis Park and Hopkins that are 

currently shut down, based on recent analyses by a number of different 

laboratories. In fact, the total concentration of carcinogenic PAH 1n 

finished water that would result from reopening these wells is 

comparable to concentrations in finished drinking water supplied in 

most communities in the United States. 

Since there are no published criteria for noncarcinogenic PAH as a 

class, this report incorporates the recommendations of Dr. Joseph 

Santodonato (Syracuse Research Corporation, author of the EPA Ambient 

Water Quality Criteria documents for PAH and fluoranthene) and Dr. 

Julian Andelman (Graduate School of Public Health, University of 

Pittsburgh), who jointly authored Appendix I, which develops proposed 

criteria for PAH in potable waters. 

The adoption of a standard for noncarcinogenic PAH is a task that 

cannot be implemented solely by health scientists. Rather, there are 

public-policy issues involved that are not unlike the issues which 

communities frequently resolve when they decide whether to treat their 

public water in order to remove iron or in order to remove hardness. 

It is clear that so long as the total concentration of noncarcinogenic 

PAH in finished water is kept below from 100 to 400 micrograms per 

liter (100 to 400 parts per billion) no observable adverse health 

effects are expected. This recommended range reflects uncertainty in 

the a health risk assessment for noncarcinogenic PAH. There is also 

uncertainty as to possible taste and odor effects which could occur at 

concentrations as low as 4 micrograms per liter. If no objectionable 

tastes or odors result, the 100 to 400 microgram per liter criterion 

will protect against observable adverse health effects. 
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If the St. Louis Park community desires to re-start the presently 

closed municipal wells immediately, that could be done, since finished 

water from the wells does not exceed the criteria of 28 parts per 

trillion for carcinogenic PAR and 100 to 400 parts per billion for 

noncarcinogenic PAR. PAR of high molecular weight are strongly 

adsorbed by the soil and bedrock materials and carcinogenic PAR are 

a 11 of high molecular weight. Therefore, carcinogenic PAR are not 

likely to appear in the future in significantly higher concentrations 

than presently seen in drinking water wells. If a criterion as low as 

4 parts per billion for noncarcinogenic PAR is required to prevent 

taste and odor problems, then it becomes necessary to consider other 

options to satisfy water supply shortfalls that will result from 

closure of wells exceeding this criterion. The two options determined 

by this study to be reliable and cost-effective are additional 

treatment at existing iron removal plants, or using new wells in the 

Mt. Simon-Hinckley aquifer. 

The costs of these alternatives are closely comparable. 

Additional treatment would consist of injecting ozone or powdered 

activated carbon. These treatment options are much less expensive 

than activated carbon treatment, and testing has shown that they are 

capable of meeting the recommended criteria. These options should be 

technically feasible, but this remains to be demonstrated. On the 

other hand, utilizing the uncontaminated Mt. Simon-Hinckley aquifer is 

clearly effective and may be immediately implemented. Indeed, the 

City is presently drilling one. new Mt. Simon-Hinckley well. In any 

event, the decision to be made by the community is not whether to 

accept or reject a health risk posed by noncarcinogenic PAR, for none 

of the options suggested by this report requires acceptance of any 

such health risk. Rather, the question is: what standard does the 

community want for substances that are admittedly noncarcinogenic? 

Recommended Actions for Shallow Aquifers 

Tests of the water in contaminated areas of the Drift and 

Platteville aquifers indicate that this water would not meet the 

recommended criteria for PAR in drinking water. However, municipal 
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wells do not make substantial use of these aquifers.* The major use 

of this aquifer is through private commercial and residential wells. 

All of the private residences in St. Louis Park are already connected 

to the public water supply, as required for many years by City 

ordinance, in part because of contamination of shallow aquifers by 

septic tank discharges, infiltration of urban runoff, and other 

sources. Many private residential wells still exist because they are 

used for lawn and garden sprinkling. The report recommends that the 

City of St. Louis Park and the Minnesota Department of Health prohibit 

human consumption of water from these shallow wells. 

Although there is very little evidence for determining whether the 

St. Peter aquifer is presently contaminated by PAH, the St. Peter is 

vulnerable to contamination because of fractures in the Glenwood Shale 

above it and because of 

Drift-Platteville. It is 

multi-aquifer 

not necessary 

well 

that 

flow 

St. 

from 

Louis 

the 

Park 

discontinue use of well SLP3, the only municipal well utilizing St. 

Peter water, because that well is not contaminated and is not 

predicted to become contaminated. It should be monitored, as 

subsequently explained. However, it would be inordinately expensive 

and difficult to monitor all private wells in the St. Peter. 

Accordingly, human consumption of water from the St. Peter aquifer 

should be prohibited in any areas where PAH concentrations exceed or 

are predicted to exceed the recommended criteria. 

Recommended Actions for Multi-Aquifer Wells 

Multi-aquifer wells that are not cased properly may provide a 

pathway for downward migration of PAH. Work on two such wells on the 

plant site has already been commenced. Well W23, the old deep well 

*Only well SLP3, which draws both from the Platteville and the St. 
Peter, taps this shallow aquifer. It is not contaminted. 
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used by Reilly, has already been explored and partially filled with 

bentonite to prevent downward migration into the Mt. Simon-Hinckley. 

Similar work that is planned by the State of Minnesota for well Wl05, 

the old well used by the sugar beet refinery, should be completed. An 

inventory of other multi-aquifer wells currently underway should be 

completed and expanded if necessary. Only those wells which provide 

possible pathways for contamination to reach the Mt. Simon-Hinckley 

aquifer should be rebuilt or replaced. 

Recommended Monitoring 

The ground-water modeling previously mentioned, which is described 

~n detail in Appendix E of the report, demonstrates that PAR 

contamination of the Prairie du Chien-Jordan is not expected to spread 

to adjacent communities, although there is a possibility that it could 

spread to Edina wells that are closest to St. Louis Park after several 

decades. This conclusion follows even if the closed St. Louis Park 

wells are kept closed. If they are reopened and used (either with or 

without treatment) then they would act as gradient control wells, 

which would further protect against southerly migration. This report 

recommends a comprehensive monitoring program to protect against 

unforeseen contaminant migration. It also recommends contingency 

measures that would only be taken in the event of such migration. The 

contingency action would be to restart the closed St. Louis Park wells 

and use them as gradient control wells, or drill new gradient control 

wells, if necessary. 

Estimated Costs and Remedial Measures Rejected 

The estimated present value cost of the recommendations con.tained 

in this report is between $1.9 and $4.7 million, if a noncarcinogen 

criterion is established at 4 parts per billion. A noncarcinogen 

criterion within the recommended range but greater than about 10 parts 

per billion reduces the estimated present value cost by at least $1.0 

million. The estimated present value cost of the contingency measures 

~s between $0.2 million and $0.3 million, if such measures are 

required in fifty years. 
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This report has considered, and rejected, a wide variety of source 

and end-use controls, such as excavation of contaminated soils at the 

site, treatment or excavation of the ground fluid body, and granular 

activated carbon treatment of ground water to remove PAR. For reasons 

stated Ln the body of the report, source controls are neither 

practical nor necessary. Granular activated carbon treatment of 

municipal supply wells is not cost-effective in view of the 

comparative ease with which the community could turn to alternate 

supplies Ln the Mt. Simon-Hinckley aquifer and in view of the belief 

that the establishment of a reasonable criterion for noncarcinogenic 

PAR would allow for treatment methods which involve relatively simple 

additions to those already Ln place, such as injecting ozone or 

powdered activated carbon. 

Proposed Superfund Studies 

The results of this study indicate that many of the studies and 

activities planned for the $2.0 million in Superfund monies recently 

allocated to the Minnesota Pollution Control Agency for the St. Louis 

Park problem are unnecessary or not cost-effective. Modeling and 

testing of gradient control well systems are not required because this 

study has shown that such systems are not cost-effective at the 

present time. Further evaluation 

alternatives is also not necessary 

should St. Louis Park decide that 

of drinking water 

at the present time. 

it would prefer to 

treatment 

However, 

treat its 

drinking water rather than seek alternate supplies, limited additional 

investigation would be necessary to select the appropriate 

modifications in treatment. 

Conclusion 

The measures recommended in this report are straight-forward. 

Part of their value lies Ln their simplicity in achieving the 

objectives of (1) providing the City of St. Louis Park and neighboring 

communities with a safe and adequate supply of drinking water, 

17a 



( 2) allowing for use of ground-water resources in a reliable manner, 

and (3) allowing for reasonable and beneficial use of the site. These 

measures can and should be implemented promptly. 

Dorsey & Whitney 

Environmental Research & Technology, Inc. 

Reilly Tar & Chemical Corporation 

April 1983 
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Bog 

Benzene 

Extractable 

Hydrocarbons 

Contaminants 

Contaminated 

Heterocyclic PAH 

Hetero-

Substituted PAH 

DEFINITION OF TERMS 

The land innnediately south and adjacent to the plant 

site that received runoff and waste water from the 

plant site. The bog is bounded by Walker Street to the 

north, on the east by the route of Louisiana Avenue, on 

the south by Lake Street and on the west by former 

railroad embankments. The bog is shown in Figure 2-1. 

The weight of organic material, per unit volume or 

mass, obtained on extracting a water or soil sample 

with benzene. Hydrocarbon 1.n this definition is not 

meant to be restrictive to material containing carbon 

and hydrogen, but rather is meant to include all 

organic material so extracted. 

PAH and related compounds that are present l.n soil or 

ground water at levels that are clearly above expected 

background levels for an urban area 1.n the affected 

media. 

Soil or ground water that contains concentrations of 

PAH and related compounds which are clearly above 

expected background levels of these compounds for an 

urban area in the affected media. 

PAH chemicals with one or more aromatic carbon atoms 

replaced by nitrogen, oxygen, or sulfur atoms. Unless 

otherwise stated, alkyl substituted heterocylic PAH are 

also included by this term. 

PAH chemicals with one or more heteroatomic functional 

substituted groups attached to the aromatic rings. For 

the purposes of this term, such functional groups 

include amines, cyanides, mercaptans, thiols, ketones, 

ethers, carboxylic acids, alkyl groups, etc. but 

specifically exclude hydroxyl groups (i.e., phenols). 
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Modeling Area 

PAH and Related 

Compounds 

Phenolics 

Phenols 

Plant Site 

An area of 22 miles east-west and 16 miles north-south 

which is approximately centered on the site area and 

was modeled for ground-water flow hydraulics as part of 

this study. The modeling area is defined by the border 

of the upper map in Figure 2-1. 

PAH (as defined above) plus related aromatic chemicals 

that are often associated with PAH in coal tar, soot, 

petroleum distillates and similar materials. These 

related aromatic chemicals are by definition limited to 

heterocyclic PAH, heterosubstituted PAH and phenols 

(defined elsewhere). 

Chemicals measured by standard colorimetric tests for 

phenols, the current standard test being the 

4-aminoantipyrene method. Colorimetric tests typically 

measure one-ring phenols (phenol and ortho-and 

meta-substituted phenols and possibly certain 

para-substituted phenols), and possibly two ring or 

larger phenols. 

Chemicals consisting of one or more fused aromatic 

rings containing carbon and hydrogen with one or more 

hydroxyl (-oH) groups attached to the ring. Unless 

otherwise stated, alkyl substituted phenolics are also 

included by this term. 

The land that was formerly the site of the Reilly Tar & 

Chemical Corporation's 

coal tar refinery plant. 

creosote wood preserving and 

The plant site is bounded on 

the north by West 32nd street, on the east by Gorham 

Avenue, Second Street Northwest and Republic Avenue, on 

the south by Walker Street, and on the West by 

Pennsylvania Avenue and Oak Hill Park. The plant site 

is shown in Figure 2-1. 
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Polynuclear 

Aromatic 

Hydrocarbons 

(PAH) 

Site 

Site Area 

St. Louis Park 

Area 

St. Louis Park 

Problem 

Chemicals consisting of carbon and hydrogen and 

containing two or more fused aromatic rings, with 

each ring consisting of five or SLX carbon atoms. 

Unless otherwise stated, alkyl-substituted PAH are also 

included by this term. 

The plant site and bog area together. 

An area extending approximately 8500 feet east-west and 

6000 feet north-south in which the site occupies the 

northwest corner. The site area is defined by the 

border of the lower map appearing in Figure 2-1. 

Areas of St. Louis Park and neighboring communities 

that have been affected by ground water contamination 

by PAH and related compounds. 

The overall problems in the St. Louis Park Area related 

to the contamination of soil and ground water by PAH 

and related compounds, including in particular the 

presence of contaminated soil and ground water in the 

former RT&CC plant site and adjacent bog, the presence 

of contamination Ln confined bedrock aquifers 

underlying the St. Louis Park area, and the present 

water supply short age faced by the Cities of St. Louis 

Park and Hopkins as a result of municipal supply well 

closures. 
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DEFINITION OF TRACE CONCENTRATION UNITS 

This report makes frequent use of units for expressing trace 

concentrations. The units used in this report are defined in the table 

below. In order to avoid misunderstandings over real or suspected 

typographic errors, an effort has been made to write out all of the units 

used in this report. Abbreviations are therefore presented below for 

comparison with other data and reports. 

Dimensionless Concentration Concentration in 
Concentration in Water Soil or Other Solid 

Parts per million Milligrams per liter Milligrams per kilogram 
(ppm) (mg/1) (mg/kg) 

Parts per billion Micrograms per liter Micrograms per kilogram 
(ppb) ug/1 (ug/kg) 

Parts per trillion Nanograms per liter Nanograms per kilogram 
(ppt) ng/1 (ng/kg) 

In order to provide a better understanding for the magnitude of these 

trace concentration units, the following table presents equivalent 

quantities in more familiar measures of volume, length and time. 

Fractional 

Expression 

1 part per 

million 

1 part per 

billion 

1 part per 

trill on 

Volume 

Equivalent 

1 drop in 

26.4 gallons 

1 drop in 26 ,400 

gallons (volume 

of a typical 

railroad tank 

car) 

1 drop in 26.4 

million gallons 

(volume of a 10 

acre lake that 

is 8 feet deep) 

4la 

Length 

Equivalent 

1 inch in 

15.8 miles 

1 inch in 15,800 

miles (almost 

two-thirds of the 

distance around 

the earth) 

1 inch in 15.8 

million miles 

(66 times the 

distance from 

the earth to 

the moon) 

Time 

Equivalent 

1 second in 

ll.6 days 

1 second in 

31.7 years 

1 second in 317 

centuries (3 times 

more distant than 

the last Ice Age) 
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ERT PROJECT TEAM 

Mr. John C. Craun, P.E. - - Project Manager 

Mr. Craun has worked on a wide variety of environmental 

engineering and risk assessment projects during his five years at 

ERT. His major areas of experience are 1.n the environmental 

engineering aspects of coal-based synthetic fuels processing, 

hazardous waste disposal site assessment, and process engineering 

and health effects characterization of toxic materials, 

particularly PAR and related compounds. Mr. Craun was a research 

engineer for Chevron Research Company prior to joining ERT. Mr. 

Craun received his B.S. degree in Chemical Engineering and 

Engineering and Public Policy (double major) from Carnegie-Mellon 

University. He 

Pennsylvania. 

is a registered professional 

Dr. Francis C. McMichael - - Senior Technical Advisor 

engineer l.n 

Dr. McMichael is an authority on environmental engineering 

technology. He l.S an experienced researcher in the field of the 

fate and transport of chemicals in surface and ground waters. He 

has participated at the national and international level in the 

development of environmental policy and regulations. In ERT, he 

is a staff advisor to multiple projects which cross technical 

disciplines for the management and control of environmental 

pollutants. While serving as a member of the Executive Committee 

of the Science Advisory Board of the U.S. EPA, he was the 

chairman of the Technology 

Subcommittee. In addition 

Assessment 

to his 

and Pollution Control 

engineering consulting 

practice, Dr. McMichael is a professor of Civil Engineering and 

Public Policy and also is The Walter J. Blenko, Sr. Professor of 

Environmental Engineering at Carnegie-Mellon University. 
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Mr. Edward D. Maruhnich - - Assistant Project Manager 

Mr. !1aruhnich has over twelve years experience in project 

management and program management in the environmental field. He 

is experienced in directing chemical/physical water quality field 

investigations, data reduction and interpretation, solid waste 

investigations, and report preparation. Before joining ERT, Mr. 

Maruhnich was manager of the Water Quality Section within the 

Ecological Resources Group of NUS Corporation. Prior to this, he 

was a research fellow with the American Iron and Steel Institute 

Research Fellowship at the Mellon Institute. Mr. Maruhnich 

received his B.S. degree in Biology from Geneva College and his 

M.S. degree in Water Supply and Pollution Control from the 

University of Pittsburgh. 

Mr. John W. Lynch, P.E. - - Project Coordinator 

Mr. Lynch directs multi-disciplinary projects related to solid and 

hazardous waste management. His experience includes evaluating 

disposal options for solid and hazardous waste streams from 

petro-chemical and synthetic chemical processes and investigation 

and design of remedial actions for hazardous waste sites. Prior 

to joining ERT, Mr. Lynch was the Uncontrolled Hazardous Waste 

Site Coordinator in the U.S. EPA's Region I office. Mr. Lynch 

received his B.C.E. degree in Civil Engineering from Manhattan 

College and his M.B.A. from Northeastern University. Mr. Lynch is 

a licensed Professional Engineer in New York and Connecticut. 

Ms. Nancy L. Cichowicz - - Hydrogeologist 

Ms. Cichowicz is an experienced hydrogeologist. She supplied 

geological and ground-water modeling expertise to the ground-water 

modeling task. She specializes in hydrologic field studies and 

analyses of inactive hazardous waste sites. She received her M.S. 

degrees in Hydrogeology and Water Resources Management from the 

University of Wisconson, and her B.A. degree in Environmental 

Science from the University of Virginia. 
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Mr. William M. Gregg - - Geologist 

Mr. Gregg has worked as a geologist for ERT for three years. He 

is experienced Ln 

particularly Ln the 

hazardous waste site investigations, 

area of ground-water quality. He has 

supervised ground-water sampling and monitoring-well installation 

programs at a number of hazardous waste sites. He was a 

hydrologist for the USGS office in Oklahoma City prior to joining 

ERT. Mr. Gregg received his B.S. degree Ln Geology from 

Washington and Lee University. 

Ms. Deborah R. Herman - - Chemical Engineer 

Ms. Herman is experienced in data base design to store process 

environmental, health effects, and process reliability/operability 

data from a wide variety of environmental control test 

facilities. She received her B.S. degree in Chemical Engineering 

from Carnegie-Mellon University and her M.S. degree in Petroleum 

Refining Engineering from the Colorado School of Mines. 

Mr. Jeffrey T. Lawson - - Engineering Geologist 

Mr. Lawson has a broad range of experience Ln geological and 

geotechnical site investigations for engineering works and 

hydrogeological investigations. He specializes Ln 

characterization of inactive hazardous waste sites, sampling of 

soil and ground water, and conceptual design of remedial actions. 

Mr. Lawson received his M.S. degree in Engineering Geology from 

Cornell University. and his B.A. degree in Geology from Williams 

College. 

Mr. Arthur L. Lazarus, P.G. - - Engineering Geologist 

Mr. Lazarus LS experienced Ln hydrogeological investigations, 

construction materials, landfill site evaluations, landfill design 

development, operational techniques, monitoring, closings, and 

remedial action programs. He specializes in evaluation and 
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remedial actions for hazardous waste landfills. Mr. Lazarus 

received his B.A. degree in Geology from the University of Maine 

and is a certified geologist in Maine. 

Ms. Gloria D. McCleary, P.E. - - Environmental Engineer 

Ms. McCleary is experienced Ln wastewater treatment, sludge 

disposal, and water quality management. In waste water treatment, 

she specializes in developing costs, providing conceptual designs, 

and preparing permit applications. In water quality management 

she specializes in data collection and analysis and model 

development and application. Ms. McCleary received her M.S. 

degree in Environmental Pollution Control from the Pennsylvania 

State University and her B.A. Ln Mathematics from West Chester 

State College. She is a registered professional engineer Ln 

Pennsylvania. 

Mr. John R. Ryan - - Soil Scientist 

Mr. Ryan is experienced in evaluation, design, and permitting of 

land treatment projects. He specializes in fate/transport 

assessments of land disposed materials and has extensive 

experience with the land treatment of industrial wastes. Mr. Ryan 

received his M.P.S. degree in Agricultural Engineering and his 

B.S. degree in Soil Science from Cornell University. 

Dr. Peter Shanahan, P.E. - - Senior Water Resources Engineer 

Dr. Shanahan has a broad range of experience in the development 

and application of computer models to engineering. He specializes 

in mathematical computer modeling of ground and surface water 

hydrology, hydraulics, water quality, and water resources. Dr. 

Shanahan received his Ph.D. in Environmental Engineering from 

M.I.T. and his M.S. degree in Applied Earth Sciences from Stanford 

University. He is a registered professional engineer in Maine and 

Massachusetts. 
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Mr. W. Harrison Swift - - Geologist 

Mr. Swift 1s experienced in hydrogeologic field studies, design 

and installation of ground-water monitoring networks, and 

implementation of ground-water and surface-water sampling and 

measurement programs. He received his B.A. degree in Geology from 

Boston University. 

Mr. w. Gary Wilson - - Chemist 

Mr. Wilson is experienced in environmental quality assessment, 

hazardous waste identification, air quality monitoring, and water 

pollution assessment. He has specialized laboratory experience 

with gas chomatographic/mass spectroscopy and is senior chemist of 

ERT's Chemistry/Engineering division. Mr. Wilson received his 

B.S. degree in Chemistry from Wichita State University. 

Other ERT staff members who made technical contributions to this 

report are 

Lena Blais, 

Barbara Buckley, 

Chris Carleo, and 

Donald Jones. 

Consultants to ERT who contributed to the development of recommended 

criteria for PAR in finished drinking water are as follows: 

Dr. Julian B. Andelman 

Dr. Andelman is Professor of Water Chemistry 1n the Graduate 

School of Public Health at the University of Pittsburgh. He has 

extensive experience with assessing the health implications of 

drinking water contaminants. He served on the National Academy of 

Sciences (NAS) Panel on Quality Criteria for Water Reuse, the NAS 

Safe Drinking Water Committee, and chaired the NAS panel which 

prepared the report "Chloroform, Carbon Tetrachloride and other 
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Halomethanes: An Environmental Assessment." He has also served 

as an expert reviewer for the U.S. EPA on several of their Ambient 

Water Quality Criteria documents, including that for PAH. He is 

the author of numerous publications in the field of drinking water 

and health, including papers on the incidence and significance of 

PAH in the aquatic environment. 

Dr. Joseph Santodonato 

Dr. Santodonato is Associate Director of the Life & Environmental 

Sciences Division at the Syracuse Research Corporation. He is a 

toxicologist who ~s a nationally recognized expert on the health 

effects of PAH. He is the author of an exhaustive review of the 

occurrence and effects of PAH. He is also the author of the U.S. 

EPA Ambient Water Quality Criteria documents for fluroanthene and 

for PAH. He has directed numerous risk assessment projects under 

contract to the U.S. EPA, and has served as an expert reviewer for 

nine of their Ambient Water Quality Criteria Documents. 
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TECHNICAL SUMMARY 

BACKGROUND 

Reilly Tar & Chemical Corporation (RT&CC) operated a creosote 

wood-preserving plant and coal-tar refinery in St. Louis Park, 

Minnesota from 1917 to 1972. In 1972 the site was sold to the City of 

St. Louis Park. The plant was removed, and the site was converted to 

non-industrial uses. Soil and ground-water contamination by a variety 

of coal-tar-related chemicals has been observed 1n the immediate 

vicinity of the former plant site. In addition, polynuclear aromatic 

hydrocarbons (PAH), which are constituents of creosote and coal tar, 

as well as being associated with many other natural and man-made 

sources, have been measured in some of the deep bedrock aquifers in 

the St. Louis Park area. The use of seven municipal drinking-water 

supply wells (six in St. Louis Park and one in Hopkins) has been 

discontinued because of the presence of PAH in untreated water from 

these wells. The wells were closed out of concern over possible 

adverse health effects from ingesting PAH. Possible carcinogenic 

effects associated with certain PAH have been a particular concern. 

The soil and ground-water contamination problems in St. Louis Park 

have resulted in many technical studies since the late 1960's, but 

relatively few actions have been taken to date to remedy the problem. 

This report presents a specific plan for a comprehensive solution 

to the PAH contamination problems in the St. Louis Park area. It 

reflects the results of an intensive six-month study by Environmental 

Research & Technology, Inc. (ERT). The purpose of this study is to 

describe the scope and effects of the contamination problems in St. 

Louis Park, define a specific set of objectives for comprehensively 

addressing these problems, and develop a specific plan of action to 

achieve the stated objectives. The study evaluated the various 

engineering, hydrogeologic, economic, and toxicologic factors required 

to develop a plan to solve the contamination problems in the St. Louis 

Park area. 

This technical summary provides a concise description of the 

conclusions and recommendations from ERT's study. The supporting 

49a 



documentation for these conclusions is presented in the ma1n text of 

ERT's report and the twelve supporting technical appendices. 

OBJECTIVES 

This report establishes three primary objectives for a 

comprehensive solution to the St. Louis Park contamination problem. 

1) Provide the City of St. Louis Park and neighboring 

communities with a safe and adequate supply of potable water 

at present, and for the reasonably foreseeable future, in a 

cost-effective and reliable manner. 

2) Allow for present and reasonably foreseeable future use of 

ground-water resources 1n the St. Louis Park area in a 

cost-effective and reliable manner. 

3) Allow for safe, reasonable, and beneficial use of the former 

Reilly Tar & Chemical Corp. plant site and adjacent bog for 

the reasonably foreseeable future, in a cost-effective and 

reliable manner. 

For the purposes of this study, the term "reasonably foreseeable 

future" means the next 100 years. Establishing such a finite 

time-frame is necessary to arrive at a finite and effective solution 

to the PAR contamination problems in the St. Louis Park area. A 

finite time-frame does not mean that any problems occurring beyond the 

next 100 years are ignored. Rather, it reflects the difficulty in 

planning actions now that account for conditions 1n the distant 

future, which may differ greatly, but unpredictably, from current and 

reasonably foreseeable conditions. The particular technical and 

physical characteristics of the St. Louis Park problem make it 

difficult to predict reliably, beyond about a century, the behavior of 

many physical systems that affect the definition and remedy of the 

problem. Furthermore, technological advances very likely will occur 

beyond, and probably within, the next 100 years, which will change 

significantly the definition and remedy of future problems. Finally, 

expenditures made more than 100 years from now are discounted so 

greatly, when expressed as present value costs, that they become 

negligible in evaluating solutions. All of these factors together 
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indicate that a finite time-frame of the next 100 

reasonable and necessary to evaluate solutions 

contamination problems in the St. Louis Park area. 

APPROACH 

years lS 

to the 

both 

PAH 

This study evaluates many alternatives for achieving the three 

stated objectives. The two basic types of alternatives considered are 

source controls and end-use controls, alone or in combination. Source 

controls include actions taken to prevent well W23 (the former plant 

supply well on the site) or contaminated soil and ground water at the 

site from acting as sources of ground-water contamination. Actions 

taken to manage or contro 1 the migration of contaminants are also 

classified, for the purposes of this study, as source controls. 

End-use controls remedy ground-water contamination problems at the 

point of use, either by treating the water for acceptable use or by 

providing alternate sources of drinking water. Source controls alone 

cannot meet all three objectives, since source controls have no 

immediate effect on providing safe and adequate drinking-water 

supplies. This is because of the long time required for ground-water 

contamination to respond to source controls. On the other hand, 

end-use controls alone can be the most cost-effective approach to 

achieve all three objectives, since source controls are shown in this 

report to be unnecessary to allow for safe, reasonable, and beneficial 

future use of the site. 

This study largely relies on currently available data to 

characterize the problems at St. Louis Park and to define and evaluate 

remedial action alternatives. This is important because many studies 

have already been performed, and $2.0 million 1n Superfund expend

itures are planned, mostly for still more studies. Currently 

available data can be used to define reliably the most cost-effective 

solution to the St. Louis Park problem or a limited set of possible 

solutions. Thus, the scope and focus of any further studies clearly 

can be limited and targeted, resulting in savings of Superfund monies. 

This study has not had access to all of the available data that 

are pertinent to the St. Louis Park problems. ERT requested 

additional existing data from the United States Geological Survey 
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(USGS), Minnesota Department of Health (MDH), and Minnesota Pollution 

Control Agency (MPCA), but was unable to obtain much of the requested 

data before the publication of this report. It is unlikely, however, 

that these additional data would change substantially the conclusions 

of this study, based on ERT' s understanding of the nature of these 

data. 

An important approach used in this study is the evaluation and 

comparison of alternative remedial actions for source and end-use 

control. These evaluations are based upon effectiveness, reliability, 

and cost--a set of factors described in this report under the general 

term "cost-effectiveness". This approach ~s consistent with 

objectives set out by the U.S. Environmental Protection Agency in the 

National Contingency Plan for responding to hazardous waste sites 

under the authority of the Comprehensive Environmental Response, 

Compensation and Liability Act of 1980 ("Superfund"). The purpose of 

evaluation based on cost-effectiveness is to determine remedial 

actions that are the most effective and reliable, relative to the 

costs of the actions. To compare costs on an equal basis, the initial 

capital expenditure and lifetime operating expenses for each remedial 

action are expressed as a single present value cost. Present value 

costs are computed using an effective net (without inflation) interest 

rate of 5 percent per annum, assuming a maximum life of 100 years for 

all actions. 

Many individual technical elements are involved in this study's 

evaluation of alternative solutions to the St. Louis Park problem. 

These include the following: 

1) assessment of former RT&CC plant operations on the 

introduction of PAR and related compounds to soil and ground 

water at the site; 

2) identification and evaluation of remedial action 

alternatives for the site; 

3) computer modeling of ground-water flow in the St. Louis Park 

4) 

area; 

compilation of 

analysis data 

all 

for 

available ground-water sampling and 

PAR and related compounds in a 

computerized data base; 
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5) 

6) 

identification and evaluation of remedial action 

alternatives for multi-aquifer wells, both on-site (wells 

W23 and Wl05) and off-site; 

identification and evaluation of alternatives to manage the 

migration of ground-water contaminants, including 

alternative methods to dispose of water discharged by 

gradient control wells; 

7) recommendation of criteria for acceptable PAR concentrations 

8) 

9) 

10) 

in finished potable water, including means for monitoring 

compliance with these criteria; 

evaluation of alternative drinking water treatment 

technologies to produce finished water that meets the 

recommended PAR criteria; 

evaluation of alternative supply sources for municipal 

drinking water supplies; and 

evaluation of techniques to determine the present value cost 

of remedial actions that last for many years or may be 

required in the future. 

These individual technical elements provide tools and data to analyze 

the St. Louis Park problem and potential remedies for this problem in 

an overall context. In general, the techniques used in each area are 

as straightforward as possible to provide the necessary answers in a 

reliable manner. In addition, the accuracy and sensitivity of the 

results obtained have been checked to ensure the overall reliability 

of the conclusions reached. Detailed descriptions of the approach and 

results for each of these technical areas are provided ~n the 

technical appendices to this report. 

CONCLUSIONS 

area. 

Hydrogeologic Background 

There are five major aquifers underlying the 

Their names and approximate depth are as follows: 

Drift-Platteville 

St. Peter 
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